Faster capillary electrophoresis separation of wheat proteins through modifications to buffer composition and sample handling.
Studies were conducted to produce faster, simpler, more rugged protocols for separating wheat proteins by high performance capillary electrophoresis (HPCE). Three areas were targeted for improvement: initial capillary equilibration procedures, buffer composition, and post-separation rinsing procedures. For the initial equilibration of capillaries, a brief rinse with a hydroxypropylmethylcellulose (HPMC) solution was the most critical factor for successful separation of wheat proteins. To reduce separation time and maintain resolution, beta-alanine and glycine were each used in place of sodium phosphate as buffer ions. Two isoelectric buffers, aspartic acid and iminodiacetic acid (IDA) were also tested. Each of these four buffer systems generated substantially lower currents, and provided faster separations, than sodium phosphate-based buffers. Finally, post-separation rinsing procedures were re-examined with the goal of reducing the time necessary to rinse the capillary after each separation. A critical factor in achieving this goal was removal of albumins and globulins prior to separation. These proteins bind to the capillary wall and cause rising baselines and excessive peak tailing. Once these proteins were removed, capillaries could be rinsed with buffer for only 2 min between separations. Capillary equilibration procedures were shortened from 90 min to 30 min. Likewise, separation times were reduced by approximately 40% (25 min to 15 min) by using glycine in place of sodium phosphate in the separation buffer. Finally, post-separation times were reduced by 80% (10 min to 2 min). Overall, these factors resulted in a reduction in total separation time of 50% (35 to 17 min) and maintained high resolution separations and good run-to-run repeatability.